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1. In a multiple-acc^s OFDM-CDMA system, a method for processing 
- data-for transndssion over a-wirelesfe conmiunicationxhannel,^ . „ 

coding a data stream in accoMance with a particular coding scheme to provide a 
stream of data symbols; 

spreading the data symbol str&am in a frequency domain v^ith one or more 
spreading codes to provide spread data\ wherein the one or more spreading codes are 
selected from a set of available spreading codes and assigned to the data stream; 

transforming the spread data in accordance with a particular transformation to 
provide a stream of OFDM symbols; 

scaling the stream of OFDM symbWs in accordance with a particular gain 
selected for the data stream; and 

transmitting the scaled OFDM symbols Wer the communication channel. 



Q 



2. The method of claim 1, further comprising: 

appending a cyclic prefix to each OFDM symbol to provide a corresponding 
transmission symbol, wherein transmission symbol^ are scaled and transmitted over the 
communication channel. 



3. The method of claim 1, further comprising: 

2 covering the scaled OFDM symbols with a cover code. 

4. The method of claim 3, wherein the c^ver code has a length that is 
2 multiple integer times a length of the OFDM symbol. 

5. The method of claim 3, wherein the cov^ code has a length that is 
2 multiple integer times a length of a transmission symbol folded by appending a cyclic 

prefix to an OFDM symbol. 

6. The method of claim 1 , wherein the data symbol stream comprises coded 



2 bits. 
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7. The method of clkm 1, wherein the data symbol stream comprises 
2 modulation symbols derived based an a particular modulation scheme. 

„8 The^method of claim l\urtfieLC^im^ „ ^ 

2 transmitting a pilot along ^ith the scaled OFDM symbols over the 

conmiunication channel. 

9. The method of claim 1, wheAein the spreading codes are Walsh codes. 

10. The method of claim 1, wheVein the spreading codes are orthogonal 



2 codes. 



A'^i 11. The method of claim 1, whereip the spreading codes are pseudo- 

(\ -0 2 orthogonal codes. 

iT ry 

ru 

i? 12 The method of claim 1, wherein the t\ansformation is an inverse Fourier 

Q 

^ 2 transform. 

13. The method of claim 9, wherein the WaVsh codes have a length equal to 

r( : 

C3 2 the dimension of the transformation. 

14. The method of claim 1, further comprising:^ 
2 adjusting the spreading based on a data rate of the dkta stream. 

15. The method of claim 14, wherein the spreadin^g is adjusted by assigning a 
2 plurality of spreading codes to the data stream. 

16. The method of claim 14, wherein the spreading\is adjusted by assigning 
2 one or more spreading codes of shorter length to the data streamX 

17. The method of claim 14, wherein the spreadihg is effectively not 
2 performed when the data rate of the data stream reaches a particulajr threshold data rate. 

18. The method of claim 14, further comprising: 
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scaling transmit power for me data stream based on the data rate. 

19. The method of claimV, further comprising: 

a djus tin g the gain to adjust trajnsmit powe r fo r the data stream. 

20. The method of claim\l, wherein the scaled OFDM symbols are 
transmitted on a downlink from a base sWion to a terminal. 

21. The method of claim l\ wherein the scaled OFDM symbols are 
transmitted on an uplink from a terminal to\a base station. 

22. In a multiple-access OFDm\cDMA system, a method for processing 
data for transmission over a wireless communication channel, comprising: 

coding a data stream in accordance with a particular coding scheme to provide a 
stream of data symbols; \ 

spreading the data symbol stream in ]a frequency domain with one or more 
spreading codes to provide spread data, wherein the one or more spreading codes are 
selected from a set of available spreading codes and assigned to the data stream; 

transforming the spread data in accordanlte with an inverse Fourier transform to 
provide a stream of OFDM symbols; \ 

appending a cyclic prefix to each OFDM symbol to provide a corresponding 
transmission symbol; \ 

scaling each transmission symbol in accordance with a particular gain selected 

for the data stream; \ 

covering scaled transmission symbols with a c®ver code; and 

transmitting the scaled transmission symbols o^r the communication channel. 

23. In a multiple-access OFDM-CDMA system, a method for recovering 
data transmitted over a wireless conmiunicatibn channel, comprising: 

processing a received signal to provide^^ata sainples; 

transforming the data samples in accordance with a particular transformation to 
provide transformed samples; I \ \ 

despreading the transformed samples ^^i^>U)ne or moVe sets of despreading 
coefficients to provide despread samples, whereinWcFi set of d^preading coefficients is 
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associated with a respective dVspreading code that corresponds to a spreading code used 
to spread data prior to transniis\ion and selected from a set of available spreading codes; 

combining the despread sbnples for each time interval to provide a demodulated 
^symbol representative oLa transmitted OEDM symbol ;^nd 

decoding demodulated symbc)ls to provide decoded data. 

24. The method of claim 23\further comprising: 

decovering the data samples wim a cover code to provide decovered samples, 
wherein the transforming is performed onVhe decovered samples. 

25. The method of claim 23, further comprising: 

discarding data samples corresponding to a cyclic prefix appended to each 
OFDM symbol. /\^ 

26. The method of claim p, wHfl^dnTth^^ is a Fourier 
transform. W \ ) 

27. The method of claim 23, fu^^r cdmOTjsing: 

combining demodulated symbols deriveH'from a plurality of received signals to 
provide combined demodulated symbols. \ 

28. The method of claim 27, wherein tHe plurality of received signals are 
transmitted from a plurality of cells or sectors in the sVstem. 

29. The method of claim 23, further comprising: 
estimating a response for the communication channel, and 

wherein each set of despfeading coefficients is deVived based in part on a set of 
weights indicative of the estimated channel response. \ 

30. The method of claim 29, wherein the channel Response is estimated based 
on a pilot included in the received signal. \ 

31. The method of claim 23, further comprising: \ 
estimating a quality of the received signal; and \ 
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transmitting power control conunands derived based on the estimated received 
4 signal quality. 



32 The method of cMm 31, wherein th e received signal quality i^ estimated 

based on the demodulated symbol 



33. The method of claim>gj<whereiif the received signal quality is estimated 
2 based on a pilot included in the redei>^d signal/ 
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34. In a multij^e-acce^ OI^^CDMA systeV, a method for recovering 
data transmitted over a wireless coimnumcation channel, comprising: 
processing a received signal t© provide data^aif^)les; 

decovering the data samples with aipo\?ercode to provide decovered samples; 

transforming the decovered sample^ in accordance with a Fourier transform to 
provide transformed samples; 

despreading the transformed sampled with one or more sets of despreading 
coefficients to provide despread samples, wherWn each set of despreading coefficients is 
associated with a respective despreading code that corresponds to a spreading code used 
to spread data prior to transmission and selected from a set of available spreading codes; 

combining the despread samples for each t\me interval to provide a demodulated 
symbol representative of a transmitted OFDM symbol; and 

decoding demodulated symbols to provide defcoded data. 
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35. A transmitter unit ii\ a multiple-access OFDM-CDMA system, 
comprising: 

a TX data processor operative to V)de a data stream in accordance with a 
particular coding scheme to provide a stream oi data symbols; 

a frequency-domain spreader operative to receive and spread the data symbol 
stream in a frequency domain with one or more shading codes to provide spread data, 
wherein the one or more spreading codes are selected from a set of available spreading 
codes and assigned to the data stream; 

a transformer operative to transform the spread data in accordance with a 
particular transformation to provide a stream of OFDM synibols; 
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a first multiplier operative to scale the stream of OI^M symbols in accordance 
with a particular gain seleated for the data stream; and 

a transmitter opera^ve to process the scaled OFDM symbols to provide a 
modulated signal and to tra nsi piit th e modul ated si gnal ove r the c ommunicat ion ch annel. 

36. The transmitter uhit of claim 35, further comprising: 
a cyclic prefix insertion element operative to repeat a portion of each OFDM 

symbol to provide a corresponding Vansmission symbol. 

37. The transmitter unit of claim 35, further comprising: 

a second multiplier operative tJ^ cover the scaled OFDM symbols with a cover 

code. 

38. A base station comprising me transmitter unit of claim 35. 

39. A terminal comprising the trahsmitter unit of claim 35. 



40. A transmitter apparatus in a \multiple-access OFDM-CDMA system, 
comprising: 

means for coding a data stream in accordance with a particular coding scheme to 
provide a stream of data symbols; 

means for spreading the data symbol stre^ in a frequency domain with one or 
more spreading codes to provide spread data, wherein the one or more spreading codes 
are selected from a set of available spreading codes and assigned to the data stream; 

means for transforming the spread data accordance with a particular 
transformation to provide a stream of OFDM symbols^ 

means for scaling the stream of OFDM symbol^ in accordance with a particular 
gain selected for the data stream; 

means for processing the scaled OFDM symbols ^o provide a modulated signal; 

and 

means for transmitting the modulated signal over thAcommunication channel. 



41. A receiver unit in a multi 
a receiver operative to process 




OFDM-CDMA system, comprising: 
signal to provide data samples; 
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a transformer operative Vo transform the data samples in accordance with a 
4 particular transformation to provide transformed samples; 

a despreader operative to aespread the transformed samples with one or more 
6 sets of despreading coefficients to provide despread samples, wherein each set of 
despreading coefficients is associated with a respective despreading code that 
8 corresponds to a spreading code usedUo spread data prior to transmission and selected 
from a set of available spreading codes\ 
10 a first summer operative to comqinejh^despread samples for each time interval 

to provide a demodulated symbol repp^Wative oT a transmitted OFDM symbol; and 
12 a RX data processor o^rative t\) decpde demodulated symbols to provide 

decoded data. 

42. The receiver unit of claini 41, further compmSing: 
2 a buffer operative to discard dkta s^ples ^^emesponding to a cyclic prefix 

appended to each OFDM symbol. 1 

43. The receiver unit of claim 41, further comprising: 
2 a multiplier operative to decover the data samples with a cover code to provide 

decovered samples, wherein the transformer is pperative to transform the decovered 
4 samples. 



44. The receiver unit of claim 41, furthar comprising: 

2 a second summer operative to combine demodulated symbols derived from a 

plurality of received signals to provide combined detmodulated symbols. 

45. The receiver unit of claim 44, wherej[n the plurality of received signals 
2 are from a plurality of cells or sectors in the system. 

46. A base station comprising the receiver utit of claim 41. 

47. A terminal comprising the receiver unit onclaim 41. 



48. A receiver apparatus in a multiple-acapss OFDM-CDMA system, 
2 comprising: 
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means for processing a received signal to provide data samples; 
4 means for transforming theVd^ta samples in accordance with a particular 

transformation to provide transft^fned Wmpl 

Q ^means for despreading the\ trs^a^fo^ samples jvvith^ one or jnore ^ets o^ 

despreading coefficients to-provide cteipSiead samples, wherein each set of despreading 
8 coefficients is associated with a res^ectW^ code that corresponds to a 

spreading code used to spread data4»f6r\o transmission and selected from a set of 
10 available spreading codes; 

means for combining the despread samples for each time interval to provide a 
demodulated symbol representative of a transmitted OFDM symbol; and 
means for decoding demodulated symbolk to provide decoded data. 
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